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Today, investors are presented with a larger palette of asset classes than ever before. The rise of nontraditional asset classes, the expansion of sub-asset classes, and the proliferation of mutual funds and exchange traded funds (ETFs) provide investors with new diversification opportunities wrapped in low-cost, liquid packages. This paper outlines our views about the appropriate asset mix for different types of investors and explains our process for constructing a diversified portfolio that includes many of these new diversification opportunities.
Most importantly, it highlights the steps that can be taken within asset
I. Challenges for traditional asset allocation
There are few justifiable arguments against asset-based diversification as a foundational core for most investors. Yet for many of the same reasons that the traditional stockbond mix was so effective over the last thirty years, traditional diversification may no longer be suitable or sustainable going forward. In this section, we not only challenge many of the foundational assumptions of Modern Portfolio Theory (MPT), but also explore how historical tailwinds to traditional asset allocation may be turning into headwinds.
MPT's shaky foundational assumptions
While MPT was a dramatic leap forward in its ability to quantify and measure diversification, many of its foundational assumptions have proven to be empirically invalid.
For example, MPT assumes that asset class returns are normally distributed, that volatility is risk, and that correlations not only completely capture cross-asset return relationships, but are also constant over time.
In reality, asset class returns are highly non-normal, exhibiting significant fat tails that make seemingly rare events far more probable in reality. Furthermore, asset class relationships tend to be extremely regime driven. Consider that in the late 1980s, the 3-year correlation between U.S. stocks and 10-year U.S. Treasuries was north of +0.6, while in the early 2010s it was below -0.6.
Additionally, investors take a multi-dimensional view of risk. They exhibit both loss aversion and tracking error aversion to both popular benchmarks and their neighbors (misery loves company). Volatility alone cannot fully capture this complexity. Finally, taken to its logical conclusion, MPT suggests that all investors should hold an identical global asset portfolio (the market portfolio), and simply lever or delever their exposure based upon their desired risk tolerance. In reality, leverage aversion causes investors to increase or decrease exposure to higher volatility assets as a proxy for leverage. This often leads to portfolios whose risk composition is dramatically skewed towards equity risk.
These assumptions can have devastating effects upon an investor's experience as latent risks can go unaccounted for, manifesting as unexpected and significant losses.
A modern portfolio construction approach should have a means to address these flawed assumptions. Investors should be able to construct portfolios that are in line with their actual perception of risk. One of the greatest economic growth engines over the last twenty years has been the continued march of globalization. Before the 1990s, there were only 6 multilateral freetrade agreements. In 2016, there are over 20. These agreements have allowed companies to look abroad for sources of growth. According to the S&P Dow Jones
Increasing correlations
Indices S&P 500 2015: Global Sales report, 44.3% of sales in S&P 500 companies are now generated outside of the United States. While globalization has been a boon to economic growth in many sectors, leading to earnings growth and corresponding equity price appreciation, it has also arguably led to a significant increase in cross-geographic correlations. This geographic decline in diversification opportunity is not limited only to equities, but also affects bonds and real
This is an important trend for traditional approaches to achieving diversification because correlation is the primary measure of cross-asset relationships in MPT. Higher 2 See Cotter, Gabriel, and Roll (2016) Compounding the problem of generally rising in correlations is their tendency to spike during crisis events. In the graph above, distinct spikes in correlation can be seen in both October 1987 (Black Monday) and through the 2008 global credit crisis. These figures suggest the worrying possibility that diversification opportunities are often least available when we need them most.
Lower bond yields
The persistent decline of both the nominal and real U.S. Treasury rate has been a significant tailwind to core fixed income total returns over the last 30 years. Yet global interest rates are currently at, or near, all-time historic lows. Some central banks, including the European Central Bank and the Bank of Japan, have started charging negative interest rates on commercial bank deposits. While these low-to-negative rates First, starting yields are an excellent predictor of forward expected returns for core fixed income. For example, the R 2 of starting yield versus subsequent nominal 10-year returns for a constant maturity 10-year U.S. Treasury index is 0.91. Therefore, low current yields imply low forward expected returns. Traditionally allocated portfolios holding significant positions in fixed income today should expect very low nominal returns over the next five-to-ten years. This makes fixed income a very expensive risk mitigator in terms of opportunity cost since allocations to fixed income must necessarily come at the expense of holding higher expected return asset classes and strategies. 1953 1955 1957 1959 1961 1964 1966 1968 1970 1972 1974 1977 1979 1981 1983 1985 1987 1990 1992 1994 1996 1998 Just as important, core fixed income -particularly U.S. Treasuries -is often used for its crisis alpha qualities, where a flight-to-safety effect causes a pop in fixed income returns during a crisis. This pop can help offset losses in equities. These gains occur as investors flee risky asset classes and bid up the prices of bonds.
Consider that from peak-to-trough during the dot-com sell-off (March 10, 2000 to 
Starting Yield
From a risk management standpoint, low yields in core fixed income are problematic in that they may limit the offsetting return potential of crisis alpha unless rates go negative.
Lower expected forward returns
Nominal equity returns can be decomposed into four sources: inflation, dividend yield, real earnings growth, and valuation changes. If we are interested in real returns, then inflation disappears and we are left with three return sources. This decomposition is helpful both for understanding the past and setting expectations for the future. Over the very long run, i.e. since the late 1800s, dividends and earnings growth have together accounted for more than 95% of real U.S. equity returns. The last 30 years has deviated from this pattern as significant valuation expansion drove annualized returns above 10%. . Therefore, we assume that these two components will contribute 0% to GDP growth on a forward-looking basis.
The fourth and fifth components, labor force participation and population growth, are largely driven by demographics.
As a result, we simplify and consider two sources of growth: productivity and demographics. Over the last fifty years, the U.S. economy has benefited simultaneously from the entry of the Baby Boomer generation into the workforce and significant productivity growth due to the invention and adoption of computer technology, global communication (e.g.
Figure 8: GDP Growth Assuming Similar Productivity Trends Going Forward
the Internet), and increasing global trade.
Even assuming similar productivity growth (which may be generous especially since productivity growth and demographics are not independent variables), demographic trends are decidedly weaker. Baby Boomers are at or near retirement and the U.S. birth rate has spent many years below its circa 1960 peak level. A structurally lower GDP growth level will likely weigh down both long-term equity returns and fixed income yields for decades to come, dampening the continued effectiveness of traditional stock-bond asset allocation profiles.
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II. The evolution of asset allocation
Asset allocation and portfolio construction has not been a static field over time. There have been significant evolutions, both in the asset classes utilized as well as the processes employed. Whereas portfolios used to simply be a combination of stocks, bonds and cash, it is now common to see sub-asset class exposures (e.g. style boxes) and alternative assets (e.g. commodities).
Many institutions have pushed the bounds of traditional asset allocation as well, not only introducing enhancements to MPT, but also embracing truly alternative approaches to help better meet their objectives.
The expanding palette
Historically, traditional asset allocation has been limited to long-only equity and longonly bond investments. 
The goal of expanding the investment palette is to go beyond what a traditional asset allocation might look like by incorporating asset classes that are not already present or by engaging in active strategies that can provide new and unique sources of diversification.
Alternative Equity Alternative Fixed Income Alternative Assets
Alternative Strategies
Historically, many of these asset classes were only available to institutions and high net worth investors. Today, they are available in mutual fund and ETF formats, providing retail investors with low cost and efficient means for expanding diversification opportunities within their portfolios.
New approaches to asset allocation
While MPT was a profound breakthrough in asset allocation, it oftentimes leaves investors with results that are not as optimal as they initially seemed on paper.
Alternative approaches to MPT fall into a number of categories. Some seek to capitalize on specific areas of behavioral economics while others seek to maximize objectives other than risk-adjusted returns.
a. Risk parity
Risk parity acknowledges that an asset's weight within a portfolio is not necessarily proportional to its contribution to overall portfolio risk. For example, it is often quoted that equities contribute over 90% of portfolio risk to a standard After all, the optimal investment plan is first and foremost the one the investor can stick with.
Not risk averse, but loss averse
In MPT, volatility is used as the main metric of risk. Investors, however, are not necessarily risk averse. In fact, Frazzini and Pedersen (2014) find that investors actually have a preference for high risk, "lottery" style investments. By using volatility as the primary measure, MPT punishes both bad, downside risk and preferable, upside risk.
In their 1979 paper, Kahneman and Tversky calculated a median coefficient of loss aversion. They found the value to be 2.25, i.e., losses are about 2.25 times more painful than equivalent gains are pleasurable. When evaluating outcomes, investors often have an established reference point.
Keeping up with the Joneses
Outcomes are classified as gains if they are above the reference point, and losses if they are below. In investing, reference points are often established public benchmarks (e.g.
the S&P 500), but may also be the performance of peers.
A preference for a smooth ride
While classical MPT is concerned with optimizing for the end result, investors live in a continuous environment. Thaler, Tversky, Kahneman and Schwartz (1997) find that investors who monitor their portfolios more frequently will actually perceive their investments to be riskier: a phenomenon known as myopic loss aversion. Framing investment results over short investment horizons, combined with an asymmetric treatment of gains and losses, creates a preference for a "smoother" ride over time.
IV. Constructing a modern, behavior-aware asset allocation
At Newfound Research, we believe that asset allocation should remain a foundational step for investors looking to tailor portfolios to their individual risk appetites and objectives.
In our evaluation of portfolio construction trends, we believe a modern asset allocation process should:
• be strategic, but not static;
• address the flawed assumptions of MPT (e.g. volatility as a risk measure, normality of returns, and a constant correlation structure);
• include new and diversifying asset classes and strategies; and
• address the role investor behavior plays in long-term investment results.
We believe that the final point is perhaps the most salient. Theoretically optimal and realistically attainable may be mutually exclusive concepts in the face of behavioral biases that can lead to sub-optimal decision making. To quote Davies and Lim (2013) , "[…] anxiety will induce interim decisions that cause the investor to deviate from the normatively optimal portfolio (portfolios with too much anxiety along the journey will be unattainable in practice). The rational investor will therefore take account of his own behavioral distortions and seek to reduce anxiety by choosing normatively sub-optimal portfolios, which nonetheless offer the best attainable result."
To achieve these goals, we embrace several philosophies:
• Traditional, long-term asset allocation: 7-15 year capital market assumptions are employed to develop portfolios that maximize expected returns for a given risk level.
• Reference-point relative: Non-traditional asset classes and strategies are only added to a traditional benchmark portfolio when there is a high degree of certainty in their ability to increase return or reduce risk.
• Risk budgeting: Assets weights are assigned to balance each asset's overall contribution to portfolio risk.
For each of these philosophies, we have developed a unique approach that generates a locally optimal solution. As our final step, we blend the three solutions to create a portfolio that balances optimizing for the final destination with optimizing for the journey.
Assets included
When deciding which asset classes to include in our asset allocation and which to leave out, we balance the following considerations:
• Diversification: Asset classes should provide unique risk or return characteristics not already represented in the investible universe. • Accessibility: Asset classes that are available in low-cost, liquid wrappers like mutual funds or ETFs.
• Coverage: Capital market assumptions (expected return and risk assumptions) must be available from a number of institutions (see IV.2).
We believe the following asset classes currently meet the criteria:
Traditional Equity Traditional Fixed Income Credit Alternative
Addressing the flaws of MPT
We believe that a modern portfolio construction process must address the assumptions of MPT that are empirically false, namely:
• asset class returns are normally distributed
• expected returns, volatility, and correlation structures are known and constant
To address these concerns, we employ three techniques: • A diverse set of capital market assumptions: In generating market simulations, we leverage capital market assumptions from multiple leading institutions. This allows us to incorporate differentiated views, diversifying process risk and creating a richer set of market simulations.
• A factor-based stress test: In the process of generating market simulations, statistical risk factor-based shocks are randomly applied to generate stressed market scenarios, helping enforce portfolio robustness to fat-tail events 4 .
To illustrate these techniques, consider a simple two asset model of stocks and bonds.
Using representative numbers for expected returns, volatilities, and correlations from the institutional capital market assumptions, we can calculate the efficient frontiers under a variety of scenarios.
The chart below shows the variation that comes from acknowledging that stated parameters are inherently uncertain. Simply simulating the asset class returns using the given parameters can lead to vastly different efficient frontiers. While the average simulated efficient frontier looks similar to that calculated using the stated parameters, the allocations of the portfolios on those frontiers can vary. For instance the mean-variance optimal allocation is 25% stocks / 75% bonds under the MPT framework and 29% stocks / 71% bonds for the average simulated efficient frontier. While this difference is not extreme, adding more asset classes, and hence estimated parameters, increases the chances that a single optimization could end up in a corner case that leads to a non-robust portfolio.
Figure 10: Simulation-Based Efficient Frontiers versus Single Parameter Efficient Frontier
One issue that comes with this approach is that these simulations are always anchored to the starting parameter assumptions. Using multiple capital market assumptions mitigates this effect by increasing the parameter set for simulations.
The chart below shows how the stock allocation in the simple two-asset class example can vary considerably depending upon the capital market assumptions employed. If instead we restrict our portfolio optimization to target constant volatility levels, we still see a spread in stock allocations among provider assumptions. This sensitivity to the inputs becomes even more pronounced as the number of assets increases. Finally, to generate a richer set of scenarios within the simulation framework, the factorbased stress test to correlations accounts for times when traditional diversification is ineffective, e.g. in a crisis when correlations tend to increase.
The chart below shows the sample distribution used in the two-asset example. The assumed true value for the correlation was 0.26. In many scenarios, a higher value is generated. Yet there are also times when more diversification is available. MPT has its flaws. However, a naïve simulation approach has flaws, too. In a universe of 24 asset classes, there are over 300 parameters. Even if every variable could take only one of two values, the total number of possible states would outnumber the number of atoms in the universe. The market paths simulated must balance covering a wide enough scope of possible states of the world while staying close enough to reality to be relevant.
By systematically constructing multiple simulation paths while accounting for parameter uncertainty in a variety of ways, we strive to dampen the effects of non-normal asset class returns and unknown and non-constant parameters to arrive at a robust portfolio that is not reliant on the same empirical pitfalls that MPT assumes do not exist.
Creating a long-term optimal portfolio
Our process begins with a traditional asset allocation approach, aiming to identify the long-term, normatively optimal investment mix that maximizes expected return for a given risk target. Going beyond standard mean-variance optimization, however, our simulation-based process helps address the many shortcomings of MPT (non-normal returns, non-constant parameters, tendency for highly concentrated portfolios), creating a portfolio that we believe will be more robust to potential variety of future outcomes.
Simulated Correlation
While we constrain the process to disallow shorting or leverage, the portfolio optimization is otherwise run unconstrained, which can lead to highly non-traditional asset allocations depending on capital market assumptions. For example, current projections of low economic growth and low yields lead to an optimized result that relies heavily on credit-based asset classes (e.g. high yield, senior loans, emerging market debt, and REITs) for return generation and alternative asset classes and strategies for risk mitigation. 
Managing reference point risk
This risk of an unconstrained traditional asset allocation process is that it can create allocation profiles that, while optimal through the lens of expected risk-adjusted returns, incorporate heavy tilts towards unfamiliar asset classes that can exacerbate behavioral risks. For example, our "balanced" portfolio above holds less than 35% of its weight in traditional asset classes and less than 25% of its weight in equities. Such a large deviation from a traditional 60/40 portfolio can cause anxiety in investors when short-
Alternatives
Bonds Credit Equity term performance deviates meaningfully from traditional benchmarks like broad U.S.
equities.
To account for this, our second optimization process seeks to maximize returns relative to a traditional stock-bond benchmark, accounting for the fact that underperformance is approximately twice as painful as outperformance is pleasurable. The effect is that the optimizer will only deviate from the benchmark when these deviations have a high probability of increasing return without unduly increasing anxiety. We can see that in our example balanced portfolio, nearly the full 60% weight remains in traditional equity. Traditional fixed income is supplemented with credit-based and alternative assets, which can diversify equity exposure without the expected return drag inherent with large core fixed income allocations in a low yield environment.
Alternatives Bonds Credit Equity

Accounting for the journey
While the first approach seeks to maximize absolute returns and our second approach seeks to maximize relative returns, the third approach is return agnostic. In an effort to smooth out the realized returns of the portfolio, this step seeks to maximize internal portfolio diversification through risk parity.
Specifically, we implement hierarchical risk parity, which seeks to first balance the risk contributed by each broad asset class category (e.g. equity) and then balance the asset class contributions within each category (e.g. U.S. large-cap). We believe that hierarchical risk parity helps further enforce structural stability within the portfolio. While still constrained by a risk target, we can see that the result of the hierarchical risk parity method finds near parity among three of the four categories, helping offset the more concentrated risks found in the long-term and reference-point portfolios generated above.
Alternatives Bonds Credit Equity
Putting it all together
Together, the three methods cover several important categories:
• Absolute return, relative return, and return agnostic
• The destination and the quality of the journey
• Investor rationality and irrationality
• Holistic risk management
To find the optimal asset mix, we simply blend the portfolio results from each of the three methods equally. 
V. From asset classes to investments
After establishing the asset allocation framework, the final step in portfolio construction is identifying the means of gaining access to that asset class. Today, investors have access to individual securities, mutual funds, ETFs, and separately managed accounts (SMAs). Accredited investors may even be able to access alternative asset classes through hedge funds.
In seeking to design the most broadly accessible investment portfolio, we elect to implement our asset allocation framework using mutual funds and ETFs, which allows for much lower account minimums than if we considered individual securities, SMAs, or hedge funds.
Which mutual funds and ETFs are selected, however, can lead to dramatically different experiences. Poor investment selection can even unravel the efforts of our asset allocation process.
Consider if we replaced 100% of U.S. equity exposure with Warren Buffett's Berkshire
Hathaway stock ("BRK-B"; arguably a value/quality/low volatility hedge fund in public equity drag). While such a strategy has historically garnered a significant excess return premium, there are periods where it can significant lag the broad equity market. BRK-B not only underperformed the broad U.S. equity market by nearly 60 percentage points from February 1999 to February 2000, but also returned -39% on an absolute basis over the period. If unchecked, this type of extreme short-run tracking error -not unusual for a highly concentrated investment process -can heighten the risk of sub-optimal, shortterm investment decisions driven by behavioral biases.
Therefore, in choosing investments, we consider several key questions:
• What are we gaining exposure to?
• Is the process disciplined and repeatable?
• Is the process supported by academic and practitioner evidence?
• Are there reasonable theories as to why past success is likely to continue in an uncertain future?
• How much tracking error may be incurred?
• How much are we paying for it? At Newfound, we adhere to several guiding principles when managing our own investment strategies, and apply these principles in our selection of other funds as well.
Guiding principles
• Simple. We believe in the unreasonable effectiveness of simplicity. Our research shows that simple processes are more robust to uncertainty than complicated ones: an important factor in delivering consistent, repeatable results.
• Disciplined. We believe that the best way to ensure process consistency is through rules-based approaches, which can help mitigate the behavioral biases that often lead to poor investment decisions. As James Montier said, "As much as we all like to think we can add something to the quant model output, the truth is that very often quant models represent a ceiling in performance (from which we detract) rather than a floor (to which we can add)."
• Thoughtful. Just as important as the models are that generate investment signals, so are the rules that combine these signals to create portfolio allocations. We believe that it is in these rules that the portfolio objective is met and model risk can be addressed.
Open-architecture approach
We believe that no firm has a monopoly on good investment ideas and therefore it is critical to embrace an open-architecture approach in investment selection.
We find that larger fund families, for example, tend to have a competitive advantage in strategies that are capital intensive (e.g. credit or complex derivative research) and benefit from economies of scale (e.g. market-capitalization weighted index portfolios). 
Hybrid active/passive philosophy
While much of the industry debates active versus passive investment strategies, we believe the real debate is between expensive and cheap. We do not measure expensive and cheap on an absolute scale, however, but believe that price must be considered relative to the value of what is being delivered.
For example, a closet-indexing equity manager charging 0.20% may be expensive while a highly concentrated, deep value manager charging 0.75% may be cheap.
We utilize a three-tiered spectrum in evaluating strategies:
• Outcome-Focused Active Strategies: Diversifying strategies and asset classes whose mandates may go beyond delivering excess risk-adjusted return (e.g.
downside risk management, income management, duration management, or diversification enhancement). These are often the most expensive investment strategies because they require significant active work.
• "Smart" Beta Solutions: Portfolios that seek to identify rules-based investment factors that can be systematically and efficiently employed. These solutions have commoditized active management over the last decade, replacing closetindexers with cheaper, more disciplined solutions, especially in the equity space.
While a variety of smart beta solutions exist, we focus our attention solely on factor investing. Factors are the broad, persistent forces that drive the returns of stocks, bonds, and other assets. We limit our search to only those factors that we believe are unique, have sufficient academic foundation, have robust empirical evidence (with a preference towards factors that exhibit cross-asset, cross-geographic, and cross-temporal robustness), have a simple and intuitive explanation, and can survive the cost of implementation. We believe the factors rd Floor | Boston, MA 02116 | p: 617-531-9773 | w: thinknewfound.com Case #5239056
that meet those criteria are value, size, momentum, carry, term, low volatility, and trend.
• Index-Based Portfolios: Low-cost, tax efficient investment options providing cheap access to market beta.
At the margins, these tiers can blend into one another. Consider that while the State Street Global Advisors SPDR S&P 500 ETF ("SPY") is currently available for an annualized expense ratio of only 0.05%, the Goldman Sachs ActiveBeta U.S. Large Cap Equity ETF ("GSLC") has an annualized expense ratio of 0.09%. For the added 0.04%
fee, GSLC provides access to value, momentum, quality, and volatility factor tilts that have historically provided excess risk-adjusted returns.
Making the total greater than the sum of the parts
In active management, there are two broadly theorized reasons why the opportunity for outperformance relative to standard benchmarks exists. Outperformance is either compensation for bearing risk or the result of taking advantage of other investors' behavioral biases.
In the risk explanation, underperformance will occur when the risks are realized. For example, if the value premium exists because investors are offloading default risk to value investors, then value investors will underperform when higher default rates occur.
In the behavioral case, the investment strategy seeks to exploit the behavioral biases of investors. Momentum, for example, seeks to exploit investor under-and subsequent over-reaction to new information.
In either case, the investment strategy must be sufficiently difficult to stick with such that it does not invite the attention of too much capital. If too many investors adopt the strategy, capital inflows will drive up the prices of the underlying securities, and therefore the valuations, driving down forward expected returns and causing the outperformance opportunity to converge towards zero. generated excess risk-adjusted returns, it required suffering through excruciatingly long periods of underperformance (consider that the Barron's cover article in December 1999, What's Wrong, Warren?, opined that "Warren Buffett may be losing his magic touch." The bubble peaked three months later.)
Simply: if we expect to generate long-term outperformance, we must expect periods of potentially significant short-term underperformance in which the weak hands that fold pass the premium to the strong hands that hold.
We believe it is paramount, then, to take a holistic view of investment selection and seek to diversify process risk.
Process risk is the systematic and idiosyncratic risks introduced by an active approach.
Consider, for example, that while value investing approaches based upon price-to-book, price-to-sales, and price-to-earnings have all historically captured some aspect of the value premium, the historical 12-month spread in returns between the three strategies has been as wide as 20 percentage points. Faber (2016) demonstrates that a portfolio leveraging all three approaches, however, reduces the average underperformance of the portfolio.
Similarly, Asness, Moskowitz, and Pedersen (2012) find that value and momentum strategies are negatively correlated both within and across asset classes, making the strategies excellent diversifiers to one another. An important consequence of this is that active strategies must be long-term allocations, not short-term trades. The benefits of process diversification are not realized if the holding period of the strategies is not long enough to experience the benefits of complementarity.
As such, the degree of internal diversification across and within active strategies must be specified in the allocation process, not in reaction to the necessary periods of underperformance.
Generally, as position sizes increase, so does the degree of internal diversification we look for.
• watered down by market beta. For example, we prefer a deep value portfolio of 50 stocks to a value-tilt portfolio with 250 holdings.
• Medium -Internally managed process risk: If the same factor can be targeted multiple ways, we prefer the strategy that internally diversifies its approach. For example, we prefer a deep value portfolio that incorporates price-to-book, price-to-sales, and price-to-earnings over one that just incorporates price-tobook.
• Large -Diversified strategy risk: Portfolios that internally diversify across multiple active return factors can mitigate the risk of any single factor underperforming for a prolonged period. For example, we prefer a strategy that allocates internally to both momentum and value strategies to one that just allocates to value.
For the largest holdings, we also look to diversify process risk across holdings. For example, the Global X Scientific Beta US ETF ("SCIU") provides similar exposure to GSLC, embracing a multi-factor tilt towards value, size, momentum, and volatility, but doing so through a different process. While both ETFs are broadly aligned in long-term core objective, the means by which they do it are unique. Diversifying across both may help reduce short-term tracking error driven by process risk.
Importantly, diversifying process risk lessens the load that must be shouldered by any one strategy. For example, the following two scenarios both lead to a Sharpe Ratio of 0.5: (1) Investing with a single manager who achieves a 0.50 Sharpe Ratio and (2) Investing with three managers, whose returns are independent, who each achieves a Sharpe Ratio of 0.29. The latter situation is more robust to the extent that managers with truly independent investment processes can be identified.
Managing equity concentration risk
Taken to its conclusion, MPT recommends that investors construct the optimal riskadjusted return portfolio and then lever or de-lever that portfolio to achieve their Conservation of risk tells us, therefore, that while managed futures and tactical equity exposures may help reduce the impact of equity risk, they introduce their own risks (e.g. whipsaw risk). For investors familiar with traditional stock-bond portfolios, these risks may create stressful tracking error. Therefore, while we believe that replacing some traditional equity exposure with these positions may be prudent from a risk management standpoint, we recognize that appropriate sizing is necessary so as to not introduce undue cumulative tracking error in the portfolio.
VI. Conclusion
Choosing an asset allocation can be an extremely involved process for investors. The wealth of research on portfolio construction techniques and the 24-hour news cycle touting the benefits and detriments of nearly every asset class frequently and quickly lead to information overload, which in turn strengthens many behavioral biases.
Having a system is a crucial way to sidestep these potentially damaging cognitive Modern portfolio theory presents one systematic way to take a limited set of beliefs and translate them into an optimal portfolio, but this "optimality" relies on a world that, while simple on paper, is not often mirrored by reality. Volatility is only one way to measure risk and is not appropriate for many investors.
We often say that risk cannot be destroyed, only transformed. Beyond the "free lunch"
of traditional diversification, most reductions in one type of risk come with increases in other types of risk. For example, holding a higher cash allocation will reduce volatility but will lead to more inflation risk.
Likewise, a significant amount of effort can go into providing an investor with an optimal portfolio under the MPT framework, only to see it discarded before the end goal has a chance of being realized.
An investor's behavior can be one of the biggest risks facing a successful investing career.
In this paper, we outlined our process for constructing behavior-aware portfolios that address many of MPT's flaws and provide investors with outcome-oriented portfolios that mitigate the influence of behavioral biases.
By construction, these behavior-aware portfolios will not be "optimal" in the traditional sense of achieving the highest risk adjusted returns over their investment horizon.
However, their focus on managing both the destination and the journey aims to provide a smoother ride overall, a ride that can be weathered. These portfolios balance longterm results while managing the risk of short-term underperformance to common benchmarks and the impact of uncertain parameter estimates.
As the palette of asset classes and ways of accessing each asset class through liquid, low-cost investment vehicles continue to grow, this adaptable, open-architecture process can be utilized to fully exploit diversification both from an asset class and process perspective. As we stated at the beginning, our ultimate goal in constructing behavior-aware portfolios is to avoid turning short-term losses into permanent portfolio impairment. By holistically managing risk at all levels of portfolio construction, we can create a robust, yet flexible, framework for getting investors where they want to be with reduced stress along the way.
